This paper presents new evidence on the study of income mobility in Ecuador over the period 2004-11. We utilize longitudinal data of individual income tax returns to measure income mobility both at the top and at the middle of the income distribution, and we find three main empirical results. First, income mobility in Ecuador is low for top incomes: the probability of remaining in the top 1 per cent after one year is nearly 66 per cent, and it remains stable by the end of the period. Second, there is a high degree of mobility for the rest of the income distribution. Individuals are more likely to experience upward mobility than downward mobility, especially those in the middle income deciles. Third, regression results suggest that the initial position in the income distribution is highly related to the probability of upward or downward mobility. Moreover, having a high-school degree is associated with upward income movements. To our knowledge, this is the first time that research uses data from tax returns to measure income mobility in this South American economy.
Introduction
While many studies have recently documented the decline in income inequality in most Latin American countries since the 2000s, (Cornia 2014; Lustig et al. 2013; Gasparini et al. 2009 ), less attention has been paid to the study of income mobility in this region. This paper investigates intragenerational income mobility in Ecuador with a focus on the top and middle of the distribution. First, we study whether the evolution of top income shares has been accompanied by an increase or a decrease in mobility for high-income groups. Second, we analyse whether a surging Ecuadorian middle class has arisen. Our study is based on individual income tax returns from 2004 to 2011.
We have two main motivations for this study. The first is based on the growing interest in the study of top shares of income using income tax data and national accounts. Since the seminal work of Piketty (2001) and Piketty and Saez (2003) on the long-run distribution of top incomes in France and in the United States, the evolution of income concentration in different countries has received much attention both in research and in politics. Several researchers have used tax return statistics to study the historical evolution of top income shares in more than 25 countries. All of these studies have been published in two collective books Piketty 2007, 2010) , and many of the series are available at the World Top Incomes Database (WTID). 1 Some studies belonging to this growing literature have also analysed income mobility at the top of the income distribution. For instance Saez and Veall (2005) for Canada, Landais (2009) for France, Björklund et al. (2012) for Sweden, Jenderny (2013) for Germany and Fairfield and Jorratt (2014) for Chile.
In a recent work (Cano 2014) , we followed the top incomes literature, and by employing individual income tax returns data and external controls for income and population, we computed series on top shares of income for Ecuador from 2004 to 2011. Our results suggest that the top 1 per cent of income earners received almost 20 per cent of total income in 2011, similar to findings for other Latin American countries for which estimates are available. 2 Although income concentration remains extremely high at the top of the distribution, our top income series have decreased since 2009. 3 We have not, however, explicitly analysed income mobility, and understanding how income evolves over time is a key factor in the study of income inequality.
The second motivation is based on the study of intragenerational mobility, especially on the study of Latin America's growing middle class. A recent economic report from the World Bank (Ferreira et al. 2013) has documented the expansion of the middle class in this region by approximately 50 per cent over the last decade. The change in the size and the composition of this social class must imply a reduction of income inequality in some way. It is an important issue because we know that in the long run the decrease of middle incomes is a source of stagnation and economic crisis (Piketty 2013 ).
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In Ecuador, estimates of economic mobility for the middle class are unfortunately scarce mainly because of a lack of appropriate data that look at how the income of individuals changes over time. This paper contributes to this discussion by measuring income mobility in Ecuador over a seven-year period. We organize our analysis into three parts. In the first part, we explore income mobility between the richest 1 per cent, 0.1 per cent, and 0.01 per cent. For this, we construct Ecuadorian top income shares using individual income tax returns to compute top income series, and external controls to compute aggregate income. Afterwards we compute the probability of remaining in the top income groups after one, two, or three years. Then, using transition matrices we study movements into and out of the top income groups.
In the second part, we analyse income mobility between the middle income deciles. To do this, we construct transition matrices, and we analyse movements and staying probabilities of the entire tax-filing population. Certainly there are limitations when utilizing the tax database, especially for the bottom of the income distribution, but as we will see in Section 3, the tax database provides an accurate measure of income for middle-and high-income individuals. In the third part, we analyse the factors associated with income mobility over the 2008-11 period. We estimate transition probabilities of upward or downward mobility while controlling for variables associated with mobility, such as the initial income position, age, gender, level of education, marital status, and geographical region of origin.
To our knowledge, this is the first time that research uses individual income tax returns data to compute income mobility in Ecuador. The rest of the paper is organized as follows. Section 2 presents the literature review and develops hypotheses. Section 3 describes the data and the methodology. Section 4 presents the main findings of top income mobility. Section 5 presents the findings of income mobility and the results of our regression analysis. Section 6 offers conclusions. All tables concerning income mobility are presented in the appendices.
Income mobility: A literature review
Mobility is a concept that has been analysed largely in different branches of social sciences such as economics or sociology. In this paper, we focus on the economics literature that assesses the role of mobility in the study of income distribution.
What is income mobility and how does it vary from income inequality? Most studies on income inequality provide 'snapshots' of the income distribution at one specific point in time (Fields and Ok 1999) . Unfortunately, 'snapshots' or static positions are unable to depict the dynamics of income over time, and therefore the opportunity for individuals to move up or down through the income distribution (Auten and Gee 2009) . With the aim of studying income dynamics, a large body of the economics literature analyses changes in economic status from one period of time to another, or from one generation to another. An important review of conceptual and methodological issues of income mobility is provided in Fields (2000), Fields et al. (2001) , Burkhauser and Couch (2011) , and Jäntti and Jenkins (2013) .
Nevertheless, because the term 'mobility' connotes different ideas to different researchers, the literature on income mobility is vast and does not provide a harmonized framework of analysis (Fields et al. 2001 ). We will start this section by stressing the main income mobility definitions, and then we present the specific mobility measures that will be used in the remainder of this paper.
Main income mobility definitions
Although income mobility is certainly less clearly defined by the economics literature than income inequality, a prime definition that drives most mobility analysis concerns the changes in economic status of individuals from one period of time to another. Based on this definition, in this paper we make three principal mobility distinctions.
The first distinction concerns two mobility magnitudes. The first is intragenerational mobility, which analyses income dynamics of the same unit of observation (individuals or households) over time.
The second one is intergenerational mobility which focuses on income dynamics across generations (parents and children) in different periods of time. For instance, most studies on mobility between generations are associated with the notion of equality of opportunity. 4
The second distinction refers to ways to measure mobility. The existing literature proposes more than 20 empirical mobility measures, which are mostly associated with different mobility definitions and with particular aspects of mobility that one seeks to capture (Fields 2010; Ferreira et al. 2013) .
Following the seminal work of Fields (2000), we identified three fundamental mobility measures as follows: (i) mobility as time-independent, (ii) mobility as movement, and (iii) mobility as an equalizer of long-term incomes.
(i) Mobility as time-independent answers the question about dependence between present and past income: is the initial position less or more determinantal to a future position? This approach can be seen as the correlation between the initial and the final income vectors over a period of time (Ferreira et al. 2013 ). This approach is also employed by the intergenerational literature. Indeed, the intergenerational income mobility is usually estimated by a linear regression model in which the logarithm of the child's income is regressed on the logarithm of the parents' income (Solon 2002) . The regression coefficient β is therefore interpreted as the intergenerational income elasticity.
(ii) Mobility as movement is the second category of income measurement. Following the influential taxonomy of Fields (2000) and Ferreira et al. (2013) , we identify four basic subconcepts as follows:
• Positional movement seeks to measure the movement of individuals across different positions (quintiles, deciles, percentiles, or ranks) in the income distribution. • Share movement seeks to quantify the movement (rise or fall) of individuals' income relative to the mean. Individuals can register upward or downward movement, although their income remains unchanged (Fields 2008). • Non-directional income movement, also called income flux, seeks to measure the amplitude of income fluctuations. • Directional income movement seeks to quantify the extent of net upward or downward movement in individual incomes.
(iii) Mobility as equalizer of long-term incomes seeks to measure whether changes in income at one point in time influences income inequality over the long term.
The third distinction is based on the concept of relative and absolute mobility (Fields and Ok 1999; Fields 2008) . Auten and Gee (2009) define relative mobility as the changes in individuals' income over time relative to the income of other individuals, and absolute mobility as the changes of individuals' real income over time. Moreover, Brunetti and Fiaschi (2013) suggest that relative mobility depends not only on the relative variations of individuals, but also on how social conditions have changed with respect to the average of the income distribution.
For the purpose of this paper, we will focus on income mobility defined as the changes in economic status from one period of time to another (mobility as time-independence and mobility as movement) in an intragenerational dimension. The next subsection reviews the literature on top income mobility and on middle-class mobility and presents hypotheses to be tested.
Literature on top income mobility and hypothesis
Though research on top income mobility is scarce, 5 there is increasing evidence from top incomes literature suggesting that the rise in income concentration has not been accompanied by an increase in income mobility at the very top. Moreover, staying probabilities in top income groups remain stable over time.
Starting on the intragenerational dimension, Auten and Gee (2009) analysed income mobility in the United States at the top of the distribution utilizing a large set of data from income tax returns, over the period 1987-2005. The authors found that nearly 40 per cent of individuals in the top 1 per cent in 1996 remained in the top 1 per cent by 2005, whereas more than half of individuals in different income quintiles have moved to other ones over the same period of time.
In a recent version of their work, Auten et al. (2013) analysed the persistence rates of top incomes for the period 2000-10. The authors found nearly the same trend. Between 41 and 49 per cent of high-income earners, who started in the top 1 per cent at the beginning of the period, were also there five years later.
Furthermore, Kopczuk et al. (2010) using social security administration longitudinal data since 1937, demonstrated that the increase in income concentration in the United States had not been accompanied by an increase in income mobility at the top of the distribution. The probability of remaining in the top 1 per cent of the distribution after one, three, or five years is nearly 60 per cent and it has remained stable since 1978. On the intergenerational level, Chetty et al. (2014b) analysed income mobility in the United States between 1996 and 2012. By employing information from federal income tax records, the authors calculated two different measures of mobility based on relative and absolute mobility concepts. On the one hand, the results suggested that intergenerational mobility in the USA has remained constant over the last 20 years. On the other hand, the study found that the probability of a child born in the bottom quintile reaching the top quintile as an adult was, on average 8 per cent. For those born into the middle quintile, the probability of jumping into the top quintile was approximately 20 per cent. The probabilities of being able to climb varied greatly, however, by geographical area within the United States. Moreover, the probability of upward mobility is driven by various characteristics, such as ethnic origin, parents' income level, family characteristics, social network dynamics, and educational background. When analysing the top 1 per cent, the authors found no correlation between top income earners and intergenerational mobility. As Chetty et al. (2014a) noted, 'the factors that 5 erode the middle class hamper intergenerational mobility more than the factors that lead to income growth in the upper tail.'
For Canada, Saez and Veall (2005) analysed income mobility for high-income earners using a large panel of data based on tax returns over the period 1982-2000. The authors found that mobility for high-income earners has not significantly increased since 1982 and suggest that the surge in top incomes is associated with an increase in long-term income concentration. At the intergenerational level, Corak and Heisz (1999) analysed the degree of mobility among Canadian men, by using the Canadian tax returns database. The results show that the extent of intergenerational earnings mobility is much greater at the lower end of the income distribution than at the very top. Corak and Heisz (1999) suggest that in Canada there is less stickiness at the top, and a much higher probability of bottom decile sons rising to the middle of the distribution than in the United States.
For France, Landais (2009) found very similar results as obtained for Canada. The author calculated the probability of staying in the top 1 per cent and in the top 0.1 per cent groups of the income distribution over the period 1996-2006, and he found that income mobility is low and stable at the top of the distribution and it does not explain the recent surge in French top income shares.
For Sweden, Björklund et al. (2012) found that intergenerational transmission between fathers and sons remained strong at the very top of the income distribution. While Sweden has traditionally been considered as a country with a high level of intergenerational mobility, results suggest that above the top 0.1 per cent transmission is high and likely driven by inherited wealth.
For Germany, (Jenderny 2013) found that income mobility among top individuals is stable over the 2001-06 period, and the probability of remaining in the top 0.1 per cent in Germany after one year is very comparable with results from Canada and France. Furthermore, the author suggests that, after three years, top income individuals are less mobile than in Canada and France.
Trends of income mobility raise some questions about how much economic mobility there is in Ecuador. Are top income individuals more mobile than middle income individuals? Given the declining trend in income concentration in most Latin American countries in recent years, would we expect to find more mobility through the income distribution? In other words, does the economic elite change with the reduction of income inequality? Based on the literature on top incomes, which shows no change in mobility with income concentration, we propose the following hypothesis:
Hypothesis H1: Income inequality's declining trend has not improved income mobility at the very top.
If H1 
Income mobility in Latin America and hypotheses
As mentioned in the introduction, empirical evidence on intragenerational or intergenerational income mobility using longitudinal data is scarce in most Latin American countries. Most studies are based on repeated cross-sectional surveys, or on mean-based pseudo-panel techniques, with no particular emphasis on top incomes.
Among studies that shed some light on income mobility patterns for this region, we can mention: Navarro (2006) Based on this literature, we propose the following hypothesis:
Hypothesis H2: There has been a high degree of upward income mobility in Ecuador over the past years.
If H2 were true, the proportion of individuals moving up in the income distribution would be greater than the proportion of individuals moving down or remaining stable.
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Moreover, we could expect that this upward income mobility is mainly experienced by individuals in the lowest deciles of the distribution because they are bound to move down and because Ferreira et al. (2013) demonstrated that individuals in the bottom of the distribution move up the most in Latin American countries, including in Ecuador. We can therefore test the following hypothesis:
Hypothesis H3: Upward mobility is mainly explained by the initial position in the income distribution.
If H3 were true, the explanatory power (the R2) of a regression of economic mobility on the initial position would not be improved so much by adding control variables such as gender or education.
If we can expect that the initial position offered the strongest explanatory power to economic mobility, the literature explains that education is also an important factor for reducing income inequality (Piketty 2013) . We can therefore test the following hypothesis:
Hypothesis H4: The upward economic effect of education on income mobility should be more, or as important, as the initial position.
Consequently, we could expect that the centile upward effect of education is greater than the centile upward effect of the initial position.
Data and methodology
The availability of data determines the possibility of analysing income dynamics. We use panel data 11 from individual income tax returns from 2004 to 2011 12 and information on individual characteristics such as age, gender, marital status, geographical region, and level of education of some tax filers from the Ecuadorian Civil Registry.
Income tax returns data are compiled every year by the Ecuadorian Internal Revenue Service and contain information on all individuals who have submitted their income tax returns. For every tax filer we have the following information: (i) labour income: wages and salaries from formal employees and the self-employed; (ii) capital income: dividends, interest, and other investment income; (iii) business income and other income items; and (iv) tax deductions and taxes paid. 13 Moreover, income in Ecuador is declared in US$ and income taxes are assessed at the individual level, not at the family level. 14 Tax income data were obtained from three types of tax forms: form 107, form 102A and form 102. Tax form 107 reports salaries and wages from formal employment; tax form 102A reports wages, self-employment income, capital returns, and other possible sources of income; and tax form 102 presents income information from taxpayers required to keep accounting books (e.g. individuals with commercial activities or professionals).
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Using tax data certainly implies both advantages and disadvantages. One of the main advantages when focusing on the top of the distribution is that tax returns data overcome the problem of sampling and self-report biases from household surveys (Atkinson et al. 2011) . 15 While household surveys can only include a few high-income individuals, tax data include a much larger and more detailed sample of the highest income taxpayers. Conversely, tax evasion or tax avoidance can be a problem for studies employing income tax data. Still, Atkinson et al. (2011) suggest tax returns provide a more accurate measure of income for middle-and upper-income individuals than most survey data.
To assess income mobility in Ecuador, we proceed in three steps. First, to capture the heterogeneity of the top decile and to test H1, we analyse income mobility at the very top of the distribution. 16 For this, we follow Piketty (2001) and Piketty and Saez (2003) , and construct annual series of top shares of income by relating the amounts of individual income tax returns (numerator of the top share) to a comparable control total for full population (denominator of the share). Control variables for total income and total population rely on the National Employment and Unemployment Survey (ENEMDU). This quarterly household survey is conducted by the Ecuadorian Statistical Office (INEC) and provides information on income sources: labour, capital, and other types of income, and information on socio-economic characteristics of the population. Once top income series have been constructed, we estimate the probability of remaining in the top income groups over different periods of time. Then, by utilizing transition matrices, we look at movements of individuals across top percentiles and over time.
Second, to test H2, we analyse income mobility for all tax filers from 2004 to 2011. By utilizing transitions matrices, we compute the probability of staying in each income group by the end of the period. Tax filers are grouped by income deciles. Upward and downward movements are illustrated by transition matrices. While for top income shares, we use control variables for total income and total population, in this part, income deciles are constructed relative to the total taxfiling population. This is mainly because, when relating the total number of tax filers to the potential number of tax units aged 20 and over, we are able to capture, for instance for 2011, 25 per cent of the total population. Because of this methodological difference, we have to be cautious when interpreting results from the tax database. The top 5 per cent, constructed with the tax database while controlling for total income, represented the last 22 centiles in 2008 or the last 19 centiles in 2011 of the tax database without control variables. 17 Interpreting the last two deciles of the tax database is nearly equivalent to interpreting the results of the top incomes analysis. The analysis of the middle class utilizing the tax database should focus on deciles below the ninth decile. Moreover, analysing in absolute terms the third decile of the tax database is equivalent to analysing the fourth or fifth decile of the household surveys. Analysing the seventh or eighth decile from the tax database is close to analysing the ninth decile of the household surveys (see Table A1 ). While there might be some limitations for the lowest-income deciles, the tax returns data allow us to measure changes in income of most middle-and upper-income individuals for a seven-year period.
Third, to test H3 and H4 we analyse the factors associated with mobility in Ecuador. We estimate transition probabilities of upward or downward movement by utilizing a multinomial logit model and a generalized ordered logit model while controlling for some characteristics usually associated 9 with mobility, such as the initial position in the income distribution, age, gender, marital status, education, and geographic region.
Nevertheless, transition probabilities across deciles can hide a variety of situations. Crossing a decile is indeed possible thanks to a movement of one centile or with a movement of 19 centiles.
To provide a more accurate picture of mobility, we mobilize two other methods. First, we employ a multinomial logit model to assess upward and downward movements of at least ten centiles from a given initial position. Second, we follow Auten and Gee (2009) and employ a logistic model to measure the change in the percentile position of an individual from 2008 to 2011. There were more than 1.9 million tax filers in 2008 and more than 2.3 million in 2011. We are able to analyse mobility while controlling for initial position of the 1,408,497 tax units present in both years. Other information on age, gender, level of education, geographical region of origin, and marital status was obtained from the Ecuadorian Civil Registry for tax filers present in the tax database of 2008. Civil information was extracted in 2009, but tax information on 2008 was updated during 2009 and after. Consequently the databases do not match perfectly (we lost 36 per cent of the 1.4 million observations). Moreover, civil information was available only for tax form 107 filers and tax form 102A filers (we lost 12 per cent of the observations). We do regression analysis with all control variables on a final sub-sample of 737,891 observations.
Six types of explanatory variables are considered: the initial position in the income distribution, i.e. ten deciles, age, 18 gender (1 = men, 0 = women), marital status (1 = married, 0 = otherwise), level of education (1 = high school and more, 0 = less than high school), 19 and geographical region. 20 The region of birth is used as a proxy for the region of residence to take into account economic shocks across different regions. It is therefore important to assess the relevance of this proxy. According to the population census of 2010 (see Table A2 .1), two-thirds of the residents of the Centre, Coast, and North are from these regions. Three-quarters of residents of the South are from this region. More than 90 per cent of the residents of Guayas and Pichincha are from these regions, which are, respectively, the economic and political centres of Ecuador. Despite migration flows, the region of birth appears to be an acceptable approximate of the region of residence. Moreover, Gray (2009) demonstrated that poverty and environmental conditions are the main determinants of internal rural migration in Ecuador. The poorest rural Ecuadorians probably do not belong to the tax-filers database, and it can be assumed that this population will not bias the region of birth as a proxy of the region of residence. Finally, it is worth noting that international migration is mostly concentrated in the southern region and that it is highest among land-rich households, which probably will impact on local development thanks to remittances (Gray 2009; Requier-Desjardins 2010) .
Top income mobility

Constructing top income shares
In this section, we construct top income shares for the period 2004-11. As is commonly proposed by the top incomes literature (Atkinson and Piketty 2007; Atkinson et al. 2011) , we first construct the top 1 per cent (denoted as P99-100) series, and then we construct series for a number of finer fractiles: P99.5-100 (the top 0.5 per cent), P99.9-100 (the top 0.1 per cent), and P99.99-100 (the top 0.01 per cent).
Every fractile is constructed relative to the total number of potential tax filers in the entire Ecuadorian population. Following the top incomes literature, this number is computed using estimates of the adult population (adults aged 20 and over) and should not be interpreted as the actual number of tax filers. Table A2 .2 presents thresholds and the average income level in each fractile, along with the number of tax units in each fractile, all for 2011. To belong to the top percentile (P99), which included nearly 47,000 individuals, the income needed was PPP US$64,231. The average income of the bottom half of the top percentile (1-0.5 per cent) was nearly PPP US$75,000, and to belong to the top 0.001 per cent, an individual needed almost PPP US$1.9 million.
Income is defined as being prior to personal income taxes. The income definition for top incomes and income mobility includes all items reported on tax returns: salaries and wages, pensions, selfemployment, unincorporated business net income, dividends, interest, other capital and rents income, and other income items, minus legally deductible expenses 21 and employees' social security contributions.
We then estimate shares of income by dividing the income amounts accruing to each fractile (P99-100, P99.9-100, P99.99-100) by the total personal income reported by the Ecuadorian household surveys. 22 Figure A2 .1 displays the income share of Ecuador's top 1 per cent from 2004 to 2011, and Figure A2 .2 decomposes the top percentile into three groups: the top 1-0.5 per cent, the top 0.5-0.1 per cent, and the top 0.1 per cent. 23
Top incomes persistence
Once top income series have been constructed, we analyse the probability of staying at the top of the distribution after one, two, and three years. Linking with our first hypothesis we expect to find greater income mobility at the top of the distribution if the decline in top income shares reported since 2009 is permanent.
To test this hypothesis, we follow Saez and Veall (2005) and Landais (2009) and compute the probability of remaining in the top 1 per cent, top 0.1 per cent, and top 0.01 per cent after different periods of time. Figure A2 .4 reports that the probability of remaining in the top 1 per cent one year later is on average 65 per cent, two years later is 56 per cent, and three years later is 49 per cent. Looking at this figure, we can distinguish two main trends. First, the results suggest that mobility at the top 1 per cent is very modest. Over the last three years, the probability of staying in the top 1 per cent is nearly 70 per cent. Second, the series demonstrate a declining trend between 2007 and 2008. The probability of staying in the top 1 per cent declined from approximately 70 per cent to almost 45 per cent. Nevertheless, since 2008 the series recover the level seen before 2007, and it remains stable for the rest of the period. Following the same methodology, Figure A2 .5 shows the probability of remaining in the top 0.1 per cent, and Figure  A2 .6 shows the probability of remaining in the top 0.01 per cent, after the same periods of time.
For the top 0.1 per cent the probability of staying one year later is on average 50 per cent and for the top 0.01 per cent is almost 32 per cent. Both figures demonstrate the same declining trend in 2007, seen in Figure A2 .4, followed by a recovery for the rest of the period.
While the series on the top 1 per cent have the highest probability of staying in this position after one, two, or three years, the series on the top 0.01 per cent present a lower staying probability. This trend could suggest that the top 0.01 per cent income group is highly transient over time.
Moreover, we have a plausible explication for the declining trend observed in the year 2007. In Figure A2 .1 we can see that there is a significant difference in top income shares between the 2004-07 and 2008-11 periods. We advance the hypothesis that the gap registered before and after the year 2007 is mainly explained by a reinforcement of tax collection and by an expansion of the fiscal data, rather than by an increase in income inequality. Indeed, Figure To the best of our knowledge, estimates of top income mobility for South American countries are only available for Chile. Fairfield and Jorratt (2014) found that 60 per cent of taxpayers who were in the top 1 per cent in 2005 remained within that fractile after four years. And for the top 0.1 per cent, the authors found that 43 per cent of taxpayers remained in that fractile four years later. Moreover, our results are also quite similar to Canadian, French, and German top income mobility findings. Saez and Veall (2005) demonstrated that the probability of remaining in the top 0.1 per cent group in Canada was approximately 60 per cent after one year, and between 50 per cent and 40 per cent after two and three years, respectively. Landais (2009) found that the probability of staying in the French top 0.1 per cent was, on average, 67 per cent after one year, 50 per cent after two years, and 40 per cent after three years, and this trend remained stable over time. For Germany, Jenderny (2013) found that the probability of staying in the top 0.1 per cent was 60 per cent after one year and 50 per cent after three years.
Transition between top fractiles
Given the level of persistence of top income groups described above, one important question is whether individuals from top income groups move among the economic elite or are more likely to drop to the bottom 95 per cent after a period of time. We examine in greater detail movements of individuals across top fractiles using transition matrices. 24 The rows of our transition matrices correspond to the top percentiles at origin (i.e. first year of a given period) and the columns correspond to top percentiles at destination. Diagonal entries present the 'stayer groups', in other words the persistence rate of top units over time. Thus, we are able to know how many individuals end up in the same top percentile at the end of a given period of time, and also movements into and out of the top income groups.
Following Jenderny (2013) , fractile members of each matrix are reported net of the next richer fractile. For instance, individuals who are members of the annual top 1 per cent are not present in the annual top 0.1 per cent or in the annual top 0.01 per cent. Table A2 .3 refers to the base year 2004 and shows transitions to 2011. Further, Table A2 .4 shows transitions for 2008 to 2011.
The diagonal entries of Table A2 .3 demonstrate that the rate of persistence in the net income fractiles tends to decline with higher fractiles. While nearly 49 per cent of the top 5 per cent stayed in this group by 2011, only 11 per cent of the top 0.05 per cent and 10 per cent of the richest top 0.01 per cent remained in the same group by 2011. The vast number of top income tax filers at the beginning of the seven-year period were absent from their respective top groups seven years later. Table A2 .4 presents a different pattern. First, persistence rates were higher than those observed in Table A2 .3, suggesting that the highest income individuals were more present in this three-year group than in the seven-year group. Second, persistence rates increased within the three net richest groups: Regarding income mobility dynamics between the economic elite, 
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The results of Tables A2.3 and A2.4 reveal an important degree of mobility in top incomes in both periods 2004-11 and 2008-11 . Nevertheless, most of this movement happened between the top 5 per cent and top 0.01 per cent. The percentage of individuals who had dropped to the bottom 95 per cent by the final year, in both periods, was less than the percentage of individuals who had left their top income groups but remained among the economic elite.
From our Ecuadorian top income series findings, it appears that mobility does not explain the decline of top income shares seen since 2009 ( Figures A2.1 and A2.2) . Put differently, if the decline in the top income shares was permanent, we should find, in theory, more mobility in the economic elite group since 2009. However, top income mobility dynamics suggest that the persistence rate is higher between top incomes and that most of the movement happens within the economic elite. These results clearly validate H1.
Factors associated with income mobility
This section first presents income mobility patterns for the entire distribution over the period 2004-11. Then, we focus on the period 2008-11, for which we have control variables to analyse the factors associated with income mobility.
Our previous evidence suggests that the probability of remaining in the top incomes groups is high and the proportion of individuals who drop to the bottom 95 per cent is less than the proportion of individuals who remain among the economic elite by the end of the period. We now examine income mobility dynamics relative to the population of total tax filers. Linking with our second hypothesis, we expect to find an upward income mobility trend, especially at the bottom and at the middle of the distribution.
The results from Table A2 .5 demonstrate an important degree of mobility of tax filers during the 2004-11 period. On average, nearly 63 per cent of tax filers placing in the fourth decile (i.e. 63.2 = 100-36.9) had moved into another decile. While 25 per cent had dropped to a lower income group, more than 38 per cent had moved to a higher income decile. The same trend was observed for the fifth to eighth middle income deciles. Nearly 30 per cent of individuals placing in these deciles had experienced an upward movement, and on average 23 per cent had dropped to a lower income group. Concerning the probability of remaining in any decile, diagonal entries show that approximately 40 per cent of tax filers placing in the fifth to eighth deciles in a given year were still in those deciles the next year.
To better understand the factors associated with income mobility, we use the longitudinal tax database described in Section 3 and information on individual characteristics from the Ecuadorian Civil Registry for the 2008-11 period. Markov transitions probabilities and regressions are implemented on 1.4 million observations, of which 737,891 observations have control variables information. We organize our analysis into three parts. In the first part, we calculate Markov transition probabilities from positions in the income distribution in 2008 to income positions in 2011 utilizing three different methods. The second part utilizes a multinomial logit model to estimate the odds of experiencing an upward or downward movement of at least ten centiles. The third part utilizes a logistic model to measure changes in the centile position of tax filers by the end of the period.
Markov transition probabilities
To compute Markov transition probabilities from income positions in 2008 to income positions in 2011, we use three different methods. The first method is a counting procedure. The second method predicts transition probabilities employing a multinomial logit model. Then, the third method predicts transition probabilities utilizing a generalized ordered logit model. The latter two methods are controlled by the explanatory variables described in Section 3.
We begin by counting the number of transitions of each unit of observation at the final year = 2011 and the initial year − 3 = 2008, and then we estimate the probability of moving from one income decile to another. Let's denote the number of tax filers who were in decile in year − 3 and now are in decile in year . Using the following formula we can estimate the probability of a tax filer being in decile in year , given that he was in state in year − 3 :
= ∑
The probability of transition from any given decile is equal to the number of tax filers that started in decile and ended in decile as a proportion of all tax filers that started in decile .
The second method uses a multinomial logit model to predict transition probabilities in the income position from 2008 to 2011. The multinomial logit model in this part takes the form of:
where is the vector of explanatory variables for the th observation and is the vector of parameters to be estimated for each th outcome. The dependent variable takes ten different outcomes: 1 if first decile, 2 if second decile, 3 if third decile, …10 if tenth decile.
Because of natural ordering in the deciles' positions, the third method uses a generalized ordered logit model 25 where predicted probabilities are calculated as:
where are ordered estimated cutpoints and where ranges from 1 to 10. Table A2 .6 presents Markov transition probabilities obtained with these three methods. Deciles were computed on the entire tax filing population, but transition probabilities were computed for survivors in 2011. 26 Panel A presents transition probabilities for the full population. The results are the same when employing the three methods described above. Panel B presents transition probabilities for the sub-sample. Again, the results are the same when utilizing the three methods without control variables, and for the predicted probabilities from the multinomial logit model with control variables. Panel C presents predicted probabilities from the generalized ordered logit model when they are conditioned by control variables. Probabilities are only slightly modified compared to panel B.
The results from the panels suggest an important degree of mobility especially among middle income deciles. 27 For instance, 87 per cent (i.e. 87 = 100-13) of tax filers from the second and the third deciles had moved by 2011. Between 75 per cent and 66 per cent of tax filers respectively, placing in the fourth and the eighth deciles, had moved by 2011. A much larger portion of tax filers had risen to a higher income decile than had dropped to a lower decile. Nearly 55 per cent of individuals belonging to the fourth decile had moved to a higher decile, and 20 per cent had dropped to a lower decile. Patterns are similar for fifth to eighth deciles. Consistent with previous top income mobility analysis, diagonal entries demonstrate that the level of persistence increases with higher deciles.
These results suggest that tax filers in the middle deciles (third to eighth deciles of the tax database) are more likely to experience an upward movement (56 per cent on average) than a downward movement (19 per cent on average) or simply no movement (25 per cent on average) by the final year of the period. Linking with our hypotheses, these results clearly validate H1 and H2.
To obtain more detail about the main factors that influence transition probabilities, Figures A2.7 to A2.16 present probabilities from the multinomial logit model described above. The probabilities are predicted at the mean of regions and change as a function of decile origin, age, gender, and education. 28 Changes in predicted probabilities suggest that having a high-school degree highly influences the probability of rising in the income distribution. For instance, probabilities of advancing are higher for tax filers starting in the sixth decile and who have a highschool degree. Conversely probabilities of falling in the lowest deciles are higher for those starting in the sixth decile and who do not have a high-school degree. Moreover, tax filers starting in the first five deciles and who have a high-school degree are more likely to move into the fifth or fourth last deciles. Regarding life-cycle, the probability of reaching the first three deciles decreases with age regardless of initial positions. The probability of reaching the fourth to seventh deciles increases with age (with a less clear pattern for the fifth decile) and the probability of reaching the last three deciles decreases with age (with a less clear pattern for the ninth and tenth deciles).
Certainly we are faced with a methodological limitation. As noted by Auten and Gee (2009), some individuals might have crossed a decile by moving only a few income centiles while others could have moved several income centiles. Unfortunately, these movements cannot be seen in our transition matrices. To overcome this methodological issue, we employ two additional methods.
26 Table A2 .7 presents probabilities from 2008 to 2011 computed relative to the panel population. 27 Recall that the lowest deciles in the tax database probably capture middle-income deciles in household surveys (see Table A1 ). 28 For this purpose we create four cross-variables of gender and education: EDUCMAN, EDUCWOMAN, NONEDUCMAN, NONEDUCWOMAN.
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The first one captures movements of at least ten centiles. The second one measures the change in the percentile position of individuals following the method proposed by Auten and Gee (2009) .
Strong movements predicted by a multinomial logit model
The multinomial logit model in this subsection takes the same form as the multinomial logit model described in Section 5.1, where j has three categories: 1, if no movement or weak movement (between -10 and 10 centiles); 2, if strong upward movement; and 3, if strong downward movement, where 'strong' means a movement greater than ten centiles. Estimates give the probability of 'strong upward mobility' or 'strong downward mobility' relative to the base category of 'weak or no movement'. 29 Table A2 .8 presents multinomial logit regression results. Coefficients are reported as 'relative risk ratios rrr', which indicate the relative risk associated with a one-unit change in the explanatory variable. 30 The first specification includes variables of the initial position in the income distribution for the entire population. 31 For those tax filers starting in the first three deciles, the relative risk of experiencing an upward movement rather than a weak movement is expected to increase by a factor of between 2.1 and 3.1. On the contrary for individuals starting in the fourth decile and higher, the relative risk of moving up rather than experiencing a weak or no movement is expected to decrease by a factor of between 0.9 and 0.09. The risk of falling rather than moving slightly decreases by a factor of between 0.16 and 0.38 for all initial positions. The second specification includes regional variables 32 which do not qualitatively modify the results. The third specification includes initial position and regional variables for the sub-sample, for which we have other control variables. The results are unchanged. The fourth specification includes variables of age. 33 When age is added, being in the second or the third deciles does not increase the odds of rising rather than not moving. In models 5 and 6, when all control variables are added the risk of moving down or moving up, rather than moving slightly or not moving, decreases regardless of initial positions. It is therefore worth analysing which are the other determinants that increase the odds of moving up by more than ten centiles.
Education is the most important determinant that influences upward movements. Having an educational degree increases the odds of moving up by a factor of 2.0. Moreover, being a woman with an educational degree rather than being a woman without an educational degree increases the odds of moving more than ten centiles by a factor of 2.9. These results validate H4.
Factor changes of region, marital status, or gender variables are quite low. 34 Being in Guayas-the economic centre-provides a higher relative risk of rising or falling than being in other regions (the respective rrr are 1.4 and 1.3 relative to the North region). Being in the South region 29 The frequency of the dependent variable is the following: 39 per cent for outcome 1 (35 per cent of weak movement, and 4 per cent of no percentile movement), 43 per cent for outcome 2, and 18 per cent for outcome 3. 30 Recall that a factor change greater (less) than 1 indicates a positive (negative) relationship between explanatory and dependent variables. Moreover, a positive and a negative effect have the same magnitude if they are the inverse of each other (e.g. 5 and 0.2). 31 To analyse the effects of each initial position, we dropped the intercept. The results are qualitatively similar when the constant is added. Because the dependent variable catches an upward or a downward movement of at least ten centiles, the coefficients of decile one cannot be estimated for a downward outcome, and the coefficients of decile ten cannot be estimated for an upward outcome. The results for deciles two to nine are qualitatively similar when we remove observations belonging to deciles one and ten. 32 North is the omitted region. 33 Sixty years and more is the omitted category. 34 Wald tests show that differences described in this paragraph were always significant.
represents the second highest odds of an upward movement relative to other regions. Nevertheless, differences between all regions are very small. Being less than 50 years old increases the relative risk of experiencing upward mobility rather than moving slightly, relative to individuals being 50 years old or more. Nevertheless, being less than 30 years old increases the odds of experiencing strong downward movements rather than a weak movement relative to individuals being 30 years old and more. Looking at other control variables, being a man increases the odds of moving up or moving down by a factor of 1.2. Being married slightly increases the odds of upward movements and slightly decreases the relative risk of experiencing downward movements rather than not moving.
Modelling centile effects
In this section, following Auten and Gee (2009), we measure the change in the centile position of individuals over the period 2008-11. As noted by these authors, the simplest way to measure this change would be by computing the difference between two centiles position from the initial to the final period. For instance, an individual moving from the 60th percentile in 2008 to the 70th percentile in 2011 would have climbed ten percentiles. However, if we proceed in this way, the dependent variable would present a consistency problem because the centile range is bounded by 0 to 100. To overcome this methodological issue, Baum (2008) where is a transformation scaled in such a manner that individuals, whose income remains the same at the end of the period, hold a dependent variable with a value of zero. For instance, individuals whose systematic effect is 0.06 would be predicted to increase their relative position in the income distribution by three percentiles, as shown in Table 1 . Table A2 .9 presents the results. We remove the intercept from the regressions to observe the effect of each category in the initial position. 35 The first specification model changes in the centile position as a function of the initial position in the income distribution for all observations. Centile effects decrease from a positive to a negative value as the initial position increases. The second specification includes regional variables. The results are qualitatively similar in both models and centile effects remain stable. Starting in the second and third deciles is associated with an upward movement of 25 and 18 centiles respectively by the end of the period. Being in the fourth to seventh deciles is associated with climbing in the income distribution approximately by nine, five, three and two centiles, respectively. Being in the ninth decile is associated with a downward movement of five centiles. The results are unchanged in the sub-sample for which we have all control variables (model 3), except for the first and the tenth deciles which, respectively, decrease from 45 to 35 centiles and increase from -13 to -7 centiles. When adding all control variables (models 5 and 6), there is a declining trend in centile effects for all initial positions. The centile effects decrease by approximately ten points. Starting in the fourth decile is now associated with downward mobility.
While the coefficients of the control variables are highly statistically significant, region of birth, age, being married, being a man, or having a high-school degree added very little to the explanatory power of the model, as shown by the evolution of the R2 (R-squared increases from 0.26 to 0.29). This result validates H3, which stresses the overriding role of initial position in the income distribution to explain mobility.
Most of the control variables are associated with low centile effects. Age variables are associated with an upward movement of three centiles for individuals between 20 and 60 years old relative to those being 60 years old and more. Belonging to the South, Centre, and Guayas regions is associated with a rise of one or two centiles relative to the North region. Consistent with the previous multinomial logit model, the economic effect of region of birth is very low. Furthermore, being a man or being married does not seem to be economically significant because it is associated with rising by one centile.
However, having at least a high-school degree is associated with an increase of approximately nine centiles. In the sixth specification, we decompose the education effect between men and women.
The results demonstrate that the constant effect of being a man is associated with an increase of three centiles. Being a man with an educational degree is associated with a rise of eight centiles, while being a woman with an educational degree is associated with an 11 centile rise in the income distribution. A Wald test demonstrates that this difference is significantly different from zero. The difference between the coefficient of the variable EDUCWOMAN and the sum of the coefficients of variables man and EDUCMAN is statistically not different from zero at a 1 per cent significance level. Consequently education appears to reduce the small gender inequality in income mobility because both educated men and educated women are associated with moving up by 11 centiles relative to women without a high-school degree. These results and those of the previous multinomial logit regression validate H4. We can conclude that the demand for skills is an explanation of the reduction of inequalities in a developing country such as Ecuador. This is consistent with recent trends in Latin American countries where the fall in income inequality is partly explained by a decrease in educational inequality among individuals (Cornia 2010) . It is also congruent with the argument of Piketty (2013) for developed countries in which the demand for skills does not explain the rise of inequality but may explain the decrease of inequality.
6 Conclusions
This paper examined income mobility in Ecuador using information reported on individual income tax returns over the period 2004-11. Three main empirical results were obtained.
First, the declining trend of top income shares observed in Ecuador since 2009 has not been accompanied by an increase in mobility at the top of the distribution. Indeed, while controlling by a variable of total population, income mobility at the top of the distribution was low and it remained stable over the 2004-11 period. Moreover, top income individuals were more likely to move between the top 5 per cent and the top 0.1 per cent than to drop to the bottom 95 per cent. The proportion of individuals who dropped to the bottom 95 per cent was lower than the proportion of individuals who remained in the top 5 per cent by the final year. From our results, it appears that top income mobility does not explain the decline of inequality observed since 2009. Put differently, if the decline of top income shares was permanent we should find, in theory, more mobility in top income groups. However, our findings suggest that the persistence rate is high for top incomes.
Second, there was a significant degree of mobility in the middle of the income distribution. Transition probabilities obtained by three different methods (counting procedure, multinomial logit model, and generalized ordered model) suggest that individuals in the middle deciles (third to eighth deciles) are more likely to experience upward movements (56 per cent on average) than downward movements (19 per cent on average) or simply no movement (25 per cent on average). Indeed, a much larger portion of tax filers rose to a higher income decile than dropped to a lower decile over the 2008-11 period. Additionally, to know more about the main factors that influence transition probabilities we created four cross-variables of gender and education, and we found that the probability of moving up in the income distribution was higher for those tax filers starting in the sixth decile and who had a high-school degree. On the contrary, the probability of falling in the lowest deciles was higher for those tax filers starting in the sixth decile and who did not have a high-school degree.
Third, estimates of a multinomial logit model suggested that the initial position in the income distribution was closely associated with the probability of upward or downward mobility over the period 2008-11. Moreover, education was the most important determinant that influences upward movements. Being a woman with an educational degree rather that being a women with no degree increased the odds of moving up in more than ten centiles. Additionally, through a logit transformation of the dependant variable we measured the change in the centile position of individuals. When all control variables were included, our results suggested that being in the first three deciles was associated with an upward movement of 26, 16, and 9 centiles, respectively. And once again, having a high-school degree was associated with an upward movement of 11 centiles. From our results it appears that the demand for skills explains the reduction of inequalities in a South American country such as Ecuador.
Burdín, G., F. Esponda, and A. Vigorito (2014) Notes: Table A1 presents average income in every decile and the proportion of average income relative to the next decile's average income. Data for individuals aged 20 and over.
Appendix 1
Comparison of tax data and household surveys
Source: Author's calculation
Constructing top income shares requires the usage of individual income tax data and control variables for total income and total population. Nevertheless, for the analysis of the middle class, household surveys (HS) probably give an accurate picture of the income distribution because tax database (TD) captures only 25 per cent of the adult population. Consequently, we have to be cautious when interpreting results of the TD without controls. For instance, the top 5 per cent constructed with the TD while controlling for total income from HS represented the last 22 centiles in 2008 or the last 19 centiles in 2011 of the TD without control variables. 36 Interpreting the two last deciles of the TD is nearly equivalent to interpreting the results of the top incomes analysis. The analysis of the middle class using the TD should focus on deciles below the ninth decile.
Let us examine the first to eighth deciles in the TD. For the HS and TD, we scrutinize both the absolute value of the mean income by deciles and the proportion of mean income relative to the mean income of the next decile in order to assess whether the relative gap between each decile is the same across the two databases:
• First decile: the mean income of the first decile in the HS is more important than the mean income of the first decile in the TD. Moreover, in 2008 and 2011 the HS demonstrated that the mean income of the first decile is 53 per cent of the mean income of the second decile, while it is between 19 per cent and 24 per cent for the TD. It would be difficult to interpret the evolution of the first decile in the TD which is clearly not representative of the first decile of household survey.
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• Second decile: the mean income of the second decile in the TD is greater than the mean income of the second decile in the HS, but it is less than the mean income of the third decile in the HS. Moreover, the mean income of the second decile is approximately 50 per cent of the mean income of the third decile in both the household survey and tax database.
• Third decile: the mean income of the third decile in TD is greater than the mean income of the third and fourth deciles in the HS. The mean income of the third decile is between 65 per cent and 71 per cent of the mean income of the fourth decile in both the HS and TD.
• From the fourth to seventh deciles: every mean income of these deciles in the TD is greater than the mean income of the next two deciles in the HS. The mean income of one of these deciles is between 73 per cent and 85 per cent of the mean income of the next decile, with a minimum difference of one percentage point and a maximum difference of 11 percentage points between HS and TD, depending on the decile and on the year.
• Eighth decile: the mean income of the eighth decile in TD is greater than the mean income of the next decile in HS. The mean income of the eighth decile is between 68 per cent and 72 per cent of the mean income of the ninth decile in both the HS and TD.
While the analysis of the first decile in the TD should be ignored, the TD captures upper incomes in a better way. For the second to the eighth decile, absolute revenue is less dispersed for the HS than for the TD. Nevertheless, relative gaps of mean absolute revenue between deciles are close in the two databases from the second to the eighth decile. Mobility between the fourth and seventh (or eighth) decile in the TD probably represents mobility between the sixth and ninth decile in the HS. Moreover, analysing in absolute terms the third decile of the tax database is equivalent to analysing the fourth or fifth decile of the HS. Further, analysing the seventh or eighth decile from TD is closed to analyse the ninth decile in the HS. In this paper, we always refer to the deciles of the TD. 
